In vitro activation and DNA binding affinity of human lymphoid (CEM-C7) cytoplasmic receptors labeled with the antiglucocorticoid RU 38486.
The data reported here demonstrate that the synthetic steroid RU 38486 functions as an optimal antagonist in the glucocorticoid-sensitive human leukemic cell line CEM-C7. This steroid blocks the ability of the potent agonist triamcinolone acetonide (TA) to induce glutamine synthetase activity and to ultimately cause cell lysis, but when given alone does not exhibit partial agonist activity. Both [3H]RU 38486 and [3H]TA bind with high affinity and specificity to cytosolic glucocorticoid receptors in this cell line. However, under a variety of in vitro conditions (elevated temperature and presence of exogenous ATP), [3H]TA promotes receptor activation more effectively than [3H]RU 38486. This difference in the extent of activation was verified by two independent techniques: DEAE-cellulose chromatography and DNA-cellulose binding. [3H]RU 38486 and [3H]TA dissociate at the same rate from the unactivated receptors but at 25 degrees C (not 0 degree C) [3H]RU 38486 dissociates slightly more rapidly from the activated receptors. The defective receptors in the glucocorticoid-resistant subclone 3R7 appear to be "activation labile" (rapid dissociation of ligand from activated form) using either tritiated steroid. Once activated in vivo, the CEM-C7 [3H]TA- and [3H]RU 38486-receptor complexes undergo similar nuclear translocation and those activated complexes generated in vitro appear to bind to nonspecific DNA-cellulose with the same relative affinities. Thus the precise mechanism(s) by which RU 38486 exerts its potent antiglucocorticoid effect in this human cell line cannot be easily explained in terms of a defect in one of the crucial steps (specific high affinity binding, activation, translocation, DNA binding) required to elicit a physiological response. However, the data presented here do suggest that when comparing an antagonist and agonist which both bind to receptors with the same relative high affinity, the agonist may be more effective in facilitating the conformational change associated with in vitro activation.